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[0001] The present invention relates to a bait casting 
fishing reel and, more particularly, to an improved level 
wind mechanism forming a part of a bait casting reel. 
[0002] The bait casting fishing reel has become the reel 
of choice among skilled fisherman, particularly when used 
fqr surf casting, deep sea fishing and bass fishing. 
Because of the habitat favored by bass, accurate casting 
is required to avoid having the line or bait become 
tangled in various obstacles, such as logs, branches and 
water plants. Skilled anglers find that they can more 




LEVEL WIND MECHANISM 



INVENTORS: Robert C. Baenziger 
Casey J. Childre, 



BACKGROUND 



-0061 - 2 - 

accurately cast with a bait casting reel than with a 
spinning or spin casting reel. 

[0003] Bait casting reels typically include a level wind 
mechanism located in front of the reel to help to insure 
that the fishing line is evenly wound upon the spool as 
it is reeled in. The general design of the level wind 
mechanism has remained unchanged for over 100 years, and 
is typified by that illustrated in Fig. 1. (See also, 
e.g., U.S. Patent No. 2,204,125 to Dayton). The level 
wind mechanism 1 employs a screw or shaft 2 mounted 
between the reel side plates 3 for rotation in parallel 
alignment with the spool 4 . The shaft 2 comprises a worm 
gear that has a continuous thread 5 cut in both 
directions so that the thread 5 crosses back on itself 
multiple times along the axis of the shaft. The shaft 2 
includes a sleeve, block or equivalent structure 6 
slidingly mounted thereon that includes a pawl or claw 
(not shown) that engages the thread 5 so that, as the 
shaft 2 is rotated by means of the handle 7, the sleeve 
traverses back and forth in front of the full width of 
the spool 4. The sleeve also supports a line guide 8 
through which the fishing line is threaded. Accordingly, 
the line guide 8 moves back and forth in front of the 
spool as the line is wound in, in order to evenly 
distribute the line on the spool. 

[0004] The level wind is generally a complicated 
mechanism requiring several small parts and precise 
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machining, particularly for the threads of the worm gear. 
The worm gear is especially susceptible to wear at the 
cross-over points of the continuous thread and, 
consequently, to malfunctioning. A typical bass 

fisherman makes about one cast per minute, so that, 
during a normal day of fishing he may make as many as 500 
casts. The length of a typical cast is sixty feet. 
Retrieving a sixty foot cast results in the line guide 
block reciprocating on the worm gear between 5 and 6 
times (forth & back) as the cast is reeled in. 
Therefore, the line guide block will reciprocate from 
2500 to 3000 times. Thus, the potential for wear of the 
worm gear, particularly at the cross over points of the 
thread, is apparent. 

[0005] The continuous thread is also subject to fouling 
from various elements, as they are exposed to the 
elements, including dirt, sand and salt spray, and run 
very loose tolerances due to the pawl having to turn 
around at the ends of the worm gear. In contrast, the 
other gear sets enjoy a closed environment with tight 
tolerances . 

[0006] Due to these reliability issues, many salt water 
reels do not include a level wind, thus requiring the 
user to manipulate the line by hand in an attempt to 
evenly wind the line along the spool. The level wind 
mechanism is also one of the more expensive components of 
the reel assembly and requires major disassembly to 



-0061 - 4 - 

repair. The level wind mechanism is also sufficiently 
complex to make it virtually impossible to repair in the 
field. 

[0007] Accordingly, it is the principal object of the 
present invention to provide for a fishing reel having an 
improved level wind mechanism. 

[0008] More specifically, it is an object of the present 
invention to provide a level wind mechanism that is 
simple to manufacture, long wearing, and easy to install. 

SUMMARY OF THE INVENTION 
[0009] These objects, as well as others which will become 
apparent upon reference to the accompanying drawings and 
following description, are provided by a fishing reel 
with side walls with a spool shaft rotatably supported 
therebetween. The spool shaft supports the spool that 
holds the fishing line, A handle shaft is provided that 
includes a driving gear that engages a pinion on the 
spool shaft for winding in the fishing line upon the 
spool . 

[00010] A generally transverse shaft is rotatably secured 
between the side walls in front of the spool. The 
transverse shaft is adapted to be rotated by the driving 
gear, and is formed with a single continuous groove 
substantially along the length thereof that extends 
approximately 180* about the shaft in a first direction 
and then reverses direction to extend approximately 180' 
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in the opposite direction. As can be appreciated, this 
means that the groove does not cross over itself anywhere 
along the length of the transverse shaft. 

[00011] A block carrying a line guide is slidingly 
received on the shaft, the block including a pawl that 
engages the thread so that, as the shaft is rotated by 
the handle, the block and its associated line guide move 
back and forth in front of the spool, to evenly 
distribute the line on the spool as it is wound in. 
[00012] In another aspect of the invention, the transverse 
shaft is formed of multiple parts comprising a central 
shaft and a two or three-piece sleeve that is received on 
the shaft has the thread formed therein. The sleeve is 
formed of identically-shaped parts that generally include 
interlocking portions to secure the parts of the 
assembled sleeve together. 

[00013] The invention contemplates several distinct 
embodiments for the transverse shaft, each which includes 
an elongated sub-shaft that typically carries a gear that 
is engaged by a gear on the handle shaft so that, upon 
rotation of the crank handle, the sub-shaft is rotated, 
thus causing the line guide to move back and forth in 
front of the spool. 

[00014] In a first embodiment the transverse shaft 
includes a two-part cylindrical sleeve adapted to be 
mounted on the sub-shaft, each sleeve having an inner 
cylindrical portion with a face perpendicular to the 
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longitudinal axis of the transverse shaft and an outer 
cylindrical portion having a helically-shaped lip that 
defines the groove or thread for receiving the pawl 
associated with the line guide when assembled on the sxab- 
shaft. The perpendicular face of the inner cylindrical 
portion of each sleeve includes a radially opposed key 
and keyway for interlocking the two sleeves to each 
other . 

[00015] In a second embodiment, similar to the first 
embodiment, the interlocking members comprise a peg a 
hole. 

[00016] In a third embodiment, also similar to the first 
embodiment, the face of the inner cylindrical portion 
forms an oblique angle with respect to the longitudinal 
axis of the transverse shaft. No interlocking members 
are provided on the face of the inner cylindrical 
portion. Instead, the two parts are secured to each 
other by, e.g., an adhesive. 

[00017] In a fourth embodiment, the transverse shaft 
includes a three -part sleeve adapted to be mounted on the 
sub-shaft. An inner cylindrical portion is provided onto 
which is mounted two outer cylindrical sleeves, each 
having a helically-shaped lip to define the groove or 
thread. The interior surface of each outer cylindrical 
sleeve includes a longitudinal spline that mates with a 
complementary- shaped longitudinal groove on the exterior 
of the inner cylindrical portion for securing the three 
pieces to each other. 
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BRIEF DESCRIPTION OF THE DRAWINGS 



[00018] The invention is illustrated diagrammatically in 
the following drawings wherein: 

[00019] Fig. 1 is a plan view of a typical prior art bait 
casting reel employing a level wind mechanism of the type 
well known in the art. 

[00020] Fig. 2 is a perspective view of a bait casting 
fishing reel incorporating a level wind mechanism 
according to the present invention. 

[00021] Fig. 3 is a side view of a fishing reel according 
to the present invention showing a conventional drive 
mechanism for the level wind. 

[00022] Fig. 4 is an exploded perspective view of a 
fishing reel according to the present invention. 
[00023] Fig. 5 is a perspective view of a transverse 
shaft for moving the line guide in accordance with the 
present invention . 

[00024] Fig. 6 is an exploded perspective view of a first 
embodiment of a transverse shaft for a level wind 
mechanism according to the present invention. 
[00025] Figs. 7A and 7B are, respectively, top and front 
views of a portion of a sleeve member for the transverse 
shaft according to the present invention. 

[00026] Fig. 8 is an exploded perspective view of a 
second embodiment of the rotatable shaft portion for the 
level wind mechanism according to the present invention. 
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[00027] Fig. 9 is an exploded perspective view of 
complementary parts for a third embodiment of the 
rotatable shaft for a level wind mechanism according to 
the present invention. 

[00028] Fig. 10 is a perspective view of the 
complementary parts of Fig. 9 secured to the sub-shaft by 
retaining rings. 

[00029] Figs. IIA and IIB are perspective and exploded 
perspective views, respectively, of a fourth embodiment 
of the rotatable shaft for a level wind mechanism 
according to the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 
[00030] Turning to Figs. 2-4, there is seen a bait 
casting fishing reel, generally designated 10, according 
to the present invention. As is well known, the reel 10 
includes two opposed side walls 12 typically joined 
together in spaced relationship by upper and lower cross- 
members, with only the upper cross member 14 being 
visible. The lower cross-member supports a foot or rod 
mount 18 to facilitate securing the reel 10 to a fishing 
rod (not shown) . 

[00031] A spool shaft 20 (best seen in Fig. 3) is 
rotatably supported between the side walls 12, to which a 
spool 22 is secured for holding fishing line. To rotate 
the spool 22 to wind in the fishing line, the reel 10 
includes a handle shaft 24 (best seen in Fig. 3) that 
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includes a driving gear 26 that selectively engages a 
pinion 28 mounted on the spool shaft 20. A crank handle 
30 is secured to the handle shaft 24 to facilitate the 
rotating of the handle shaft by the fisherman. A drag 
adjustment 32 may also be provided - 

[00032] A novel level wind mechanism 34 is provided for 
winding the fishing line evenly upon the spool 20 as the 
line is reeled in. As is typical, the level wind 34 
includes a line guide 36 comprising a block and an eyelet 
through which the fishing line is threaded. The line 
guide 36 moves back and forth in front of the spool to 
lay the fishing line evenly along the full width of the 
spool 22. 

[00033] To this end, the level wind 34 includes a 
generally transverse shaft 38 rotatably supported between 
the side walls 12 in front of the spool 22. The shaft 38 
includes a gear 40 that is engaged by a gear 42 on the 
handle shaft 24 so that the shaft 38 may be rotated about 
its longitudinal axis upon rotation of the crank handle 
30, which simultaneously rotates the spool shaft 20/spool 
22 in a direction to reel in the fishing line. 
Alternatively, a Geneva motion mechanism employing a star 
wheel and drive pin may be used to rotate the transverse 
shaft, as shown in our prior U.S. Patent 6,446,895, which 
is incorporated by reference herein. 

[00034] In keeping with one aspect of the invention the 
transverse, shaft 38 is formed with a single continuous 
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helical thread or groove 4 4 extending along substantially 
the entire length thereof. The helical groove 44 extends 
approximately 180' about the shaft in a first direction 
and then reverses direction to extend approximately 180* 
about the shaft in the opposite direction. Thus, the 
groove 4 4 does not cross over itself anywhere along the 
length of the transverse shaft, in contrast to the 
continuous thread 5 found in the prior art devices. 
[00035] When assembled, a sleeve 46 having a slot 48 is 
mounted over the transverse shaft and carries the line 
guide 36. A pawl 50 is secured to the line guide 36 
through the slot 48 so that it engages the continuous 
helical thread 44 in the transverse shaft 38. The pawl 
50 may simply comprise a pin with a rounded end that is 
received in the groove 44, and may be made of metal, 
ceramic or plastic material. Thus, upon rotation of the 
transverse shaft, the line guide moves back and forth in 
front of the spool to evenly wind line thereon. 
[00036] In another aspect of the present invention, the 
transverse shaft is comprised of multiple parts, in 
contrast to the prior art shafts, which were typically 
made of a single member that is precision machined to 
form the continuous thread. The simplified design and 
the multi-piece construction reduces the cost of 
manufacture. The transverse shaft can be made by well- 
known compression or injection molding techniques. 
Further a greater range of acceptable materials may be 
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used in its manufacture, including ceramics, aluminum, 
brass and plastics, such as nylon or delrin. Such 
materials provide for a transverse shaft that is 
corrosion proof and for which no lubrication is needed, 
[00037] Turning to Figs. 5 and 6, there has seen a first 
embodiment of a transverse shaft according to the present 
invention. The transverse shaft 38 includes a sub-shaft 
52. The sub-shaft 52 may be formed either integrally 
with two sleeve members 54, or separately therefrom, with 
each sleeve member 54 having a central bore 56 for 
receiving the sub-shaft 52. Each sleeve 54 terminates at 
one end thereof in an helically-shaped lip 58. When the 
two sleeves are mounted together on the sub-shaft 52, the 
helically-shaped lips combine to form the continuous 
groove 44 in the transverse shaft 38. The lips 58 form a 
thread that is generally helical in configuration and 
that extends substantially across the width of the 
transverse shaft 180" in a first direction, and then 
reverses direction to extend approximately 180' in the 
opposite direction. With reference to Figs. 7A and 7B, 
the helical lip 58 in each sleeve 54 is formed so that it 
defines a surface that engages the pawl 50 that is 
perpendicular to the longitudinal axis of the shaft 38 
along the entire length of the lip 58. This ensures full 
engagement of the pawl 50 with the helical groove 4 4 
across the entire length of the groove 44. 
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[00038] Each sleeve 54 is formed with an inner 
cylindrical portion 60 that protrudes partially through 
the helically-shaped lip 58 and terminates in a planar 
face 62. As shown in Fig. S, the planar face is disposed 
perpendicularly to the axis of the sub-shaft 52. 
Alternatively, the planar face 62 of the inner 
cylindrical portion 60 can be disposed obliquely with 
respect to the longitudinal axis of the sub-shaft, as 
shown in Fig. 9. 

[00039] In keeping with another aspect of the invention, 
the planar faces 62 of the inner cylindrical portion 60 
can be formed with mating members that interconnect the 
two sleeve members 54 to each other. As shown in Fig. 6, 
the mating members may comprise a key 64 and a radially 
opposed keyway 66. In an alternative embodiment, the 
mating members may comprise a peg 68 and radially opposed 
hole 70, as shown in Fig. 8. In a further embodiment, 
shown in Fig. 9, the planar face 62 does not include any 
mating members, and the two sleeve 54 may be secured to 
each other by, for example, an adhesive or by a pair of 
retaining rings 78 (one shown) that snap fit onto grooves 
80 in the sub-shaft 52 (see Fig. 10) . 

[00040] In a further embodiment, shown in Figs. IIA and 
IIB, the two sleeves 54 are mounted to an intermediate 
sleeve 72 which is mounted to the sub-shaft 52 for 
rotation therewith. The sleeves 54 and intermediate 
sleeve 72 are formed with mating members to secure them 
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to each other. As illustrated, the intermediate member 
includes a longitudinal slot 74 on each end, (only one 
shown) the slots 74 being radially opposed to each other. 
The sleeves 54 includes a spline 76 that is slidingly 
received in the slots 74. 

[00041] While the invention has been described in terms 
of certain preferred embodiments, other variations will 
become apparent to those skilled in the art. Thus, there 
is no intention to limit the invention the described 
embodiments. Instead, the invention is to be defined by 
the appended claims . 



